Introdução: A esperança de vida está a aumentar em Portugal, contudo desconhece-se o estado de saúde dos idosos. Pretende-se determinar a prevalência de multimorbilidade, caracterizar estilos de vida e outros fatores relacionados com a saúde dos idosos. Material e Métodos: Efetuou-se uma avaliação transversal a 2393 adultos com 65 ou mais anos de idade, da coorte EpiDoC que é constituída por uma amostra representativa da população portuguesa. Os inquiridos responderam a um questionário estruturado através de uma entrevista telefónica, tendo-se recolhido dados socioeconómicos demográficos, estilo de vida, doenças crónicas e consumo de recursos em saúde. Análise de clusters foi realizada para a identificação de padrões alimentares. Efetuou-se análise descritiva e analítica para estimar a prevalência de multimorbilidade e fatores associados. ABSTRACT Introduction: Portuguese adults have a long lifespan, but it is unclear whether they live a healthy life in their final years. We aimed to determine the prevalence of multimorbidity and characterize lifestyle and other health outcomes among older Portuguese adults.
INTRODUCTION
In Portugal, as in other countries, the population is ageing. Accordingly, the ageing index (number of people > 60 years old per 100 children < 15 years old) is increasing. 1 By 2025, it is estimated that more than 20% of Europeans will be more than 65 years old. 2 Better living conditions and advances in science and medicine have extended the life span across Europe, yet large differences exist between nations regarding quality of life in the last 5 to 10 years of life. 3 In several countries, these later years are accompanied by compromised quality of life, adverse drug events, and disability arising from chronic diseases, such as heart or mental disorders, cancer, stroke, diabetes, and rheumatic disease. 4 Several of these chronic diseases occur in clusters and are associated with health-related behaviours, such as physical inactivity and unhealthy diets. 5, 6 This leads to the multimorbidity concept, which has been defined as the coexistence of two or more chronic diseases at the same time. [7] [8] [9] Individual, societal, and economic costs associated with the last 5 to 10 years of life are mainly due to multimorbidity. 5, 10 Assessment and intervention in older adults with multimorbidity require an interdisciplinary approach. An understanding of risk factors, clinical situation, healthcare consumption, and social and economic status will help with the design of new strategies and policies to achieve better care.
Epidemiological population-based health data in Portugal are scarce. Some population-based cohorts designed to study health problems consist of a small number of older subjects. The Estudo do Perfil de Envelhecimento da População Portuguesa (EPEPP) study, a cross-sectional study performed in 2005 and 2006, enrolled 2672 adults aged over 55 years old and mainly evaluated third-party dependency, functional ability, and laboratory results. 11, 12 Portugal is one of the 28 participant countries in the Survey of Health, Ageing, and Retirement in Europe (SHARE), a multidisciplinary, cross-national panel database of approximately 123 000 adults aged 50 or older containing microdata regarding health, socioeconomic status, and social and family networks. 13 Despite these initiatives, comprehensive and multidimensional data of older groups representative of the Portuguese population are lacking.
In 2011, we established a longitudinal cohort enrolling 10 661 non-institutionalized individuals representative of the adult Portuguese population living in mainland Portugal, as well as the Azores and Madeira islands.
14 EpiDoC cohort subjects have now been followed for more than six years. Three waves of data collection were performed. Data presented in this study are a cross-sectional analysis of the second wave of data collected between 2013 and 2015 (EpiDoC 2 study).
The aim of this work was to identify the current challenges of ageing in Portugal by determining the prevalence of multimorbidity among adults 65 years and older and characterizing their socioeconomic characteristics, lifestyles, chronic diseases, quality of life, and healthcare resources consumption. Through this process, the ultimate goal was to identify key issues to facilitate the development of optimal health intervention programs and public policies targeted to older adults.
MATERIAL AND METHODS
This study is a cross-sectional evaluation of the second wave of follow-up of the EpiDoC Cohort (i.e., the EpiDoC 2 study). EpiDoC 2 participants who were 65 years and older were included in the current descriptive/analytic analysis.
Population and data collection: EpiDoC cohort
EpiDoC study is a national population-based cohort designed to provide data regarding noncommunicable chronic diseases for use in socioeconomic and biomedical research. The EpiDoC cohort enrolled 10 661 adults residing in Portugal (the mainland, Azores and Madeira). EpiDoC sample size calculation was performed in order to capture health related conditions whose prevalence were of 0.5% as described elsewhere.
14, 15 The study included non-institutionalized adults (≥ 18 years old) living in private residences in the Portuguese Mainland and Islands (Madeira and Azores). The study sample was stratified by administrative territorial units [(NUTS II) (Norte, Centro, Lisboa & Vale do Tejo, Alentejo, Algarve, Azores Islands (Azores) and Madeira Islands (Madeira)], and the size of the population within each locality (< 2000; 2000 -9999; 10 000 -19 999; 20 000 -99 999; and ≥ 100 000 inhabitants, respectively).
EpiDoC 1, or EpiReumaPt, was the first cross-sectional evaluation, which was performed between September 2011 and December 2013. This study primarily assessed the prevalence of rheumatic and musculoskeletal diseases and their impact on health-related quality of life, physical function, and mental health in Portugal. 14, 15 In EpiDoC 1, face-to-face interviews were conducted at the residences of the 10 661 participants across the country, followed by a medical appointment one or two weeks later at the nearest primary health care centre. Detailed methodology was published elsewhere. 14 The EpiDoC 2 study (2013 to 2015) expanded the scope of EpiDoC 1 by adding new questions and deleting others. A structured questionnaire was used during a telephone interview conducted by trained research assistants. In this report, we present data from EpiDoC 2.
EpiDoC 2 included 7591 adult participants, of whom 2393 were older adults (65 years and older) (Fig. 1) . Data collection was performed from March 26, 2013 to July 27, 2015 by a trained research assistant team who randomly called all individuals on the telephone. When the initial contact attempt was not successful, additional attempts were made at different times of the day and days of the week (morning, afternoon, evening, and weekends), to a total of six attempts. The last contact attempt was at least one month after the second last attempt. Only after the sixth attempt was further contact abandoned. Interviews Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com were performed with the assistance of a computed assisted telephone interview (CATI) system. Data were recorded on a standardized form, and database access was restricted by use of a unique username and password for each research team member.
EpiDoC cohort measurements Sociodemographic and socioeconomic characteristics: Information regarding sociodemographic factors (sex, age, ethnicity, years of education, marital status, household composition, Nomenclature of Territorial Units for Statistics [NUTS] II region), as well as socioeconomic variables (household income, employment status), was collected in the EpiDoC 1 study. During the EpiDoC 2 interview, subjects were asked whether any of these characteristics had changed.
Lifestyle characteristics: Self-reported height and weight were collected. Based on these data, body mass index (BMI; weight/height 2 in kg/m 2 ) was calculated and categorized according to the World Health Organization (WHO) classification system. 16 The EpiDoC 2 study included several questions concerning lifestyle habits, such as frequency of alcohol intake, number of alcohol units per week, smoking habits, frequency and type of physical activity, sleep habits, frequency of watching television, and frequency of using a computer, video games, or tablets. Physical activity level was classified according to selfreported weekly frequency of physical activity. Dietary intake was assessed through food frequency questions regarding the following foods and beverages: soup, vegetables, fresh fruit, milk, and other dairy products.
Health characteristics and healthcare consumption and costs: In the EpiDoC 1 study, individuals were asked whether they had been previously diagnosed with the following chronic diseases: hypercholesterolemia, hypertension, rheumatic disease, allergy, gastrointestinal disease, mental disease, cardiac disease, diabetes, thyroid or parathyroid disease, pulmonary disease, hyperuricemia, cancer, or neurologic disease. This information was updated in the EpiDoC 2 study interview. Multimorbidity was defined as the coexistence of two or more of these self-reported chronic diseases. 17 Health-related quality of life was assessed using the European Quality of Life questionnaire with five dimensions and three levels (EQ-5D-3L), 18, 19 for which a higher score corresponds to a higher quality of life. Physical function was evaluated using the Health Assessment Questionnaire (HAQ; ranging from 0 to 3, with a higher score representing worse functional ability). Subjects from EpiReumaPt who refused to sign consent for follow-up n = 509
The Hospital Anxiety and Depression Scale (HADS) 21 was used to identify symptoms of anxiety and depression. We used Portuguese validated versions of the assessment scales. Hospitalizations, medical appointments, therapies, and homecare support were also assessed.
Statistical analysis
Sample weights: To verify the representativeness of the sample according to the Portuguese population (mainland and islands), we first compared the participants and non-participants of the EpiDoC 2 study with respect to their sociodemographic, socioeconomic, and health status characteristics. Based on this comparison, we adjusted the weights according to stratification by NUT II region, sex, and age group. Extrapolation weights were computed and used in the subsequent statistical analyses. These were obtained by calibrating the extrapolation weights originally designed for the EpiDoC 1 study sample.
Absolute frequencies and weighted proportions were used to summarize categorical variables. Continuous variables were described by weighted mean values and standard deviations. To identify dietary patterns, we performed cluster analysis based on the responses to food frequency questions, as described elsewhere. Ethical issues and personal protection: Details of ethical issues of the EpiDoC 1 (EpiReumaPt) study were described elsewhere. 14, 15, 23 EpiDoC 1 was performed according to the principles established by the Declaration of Helsinki and revised in 2013 in Fortaleza. 24 The study was reviewed and approved by the National Committee for Data Protection (Comissão Nacional de Proteção de Dados) and by the NOVA Medical School Ethics Committee. The subjects provided informed consent to participate in all phases of the study.
EpiDoC 2 was also approved by the National Committee for Data Protection (in accordance with the Portuguese law number 67/98, October 26 th , regarding protection of personal data) and by the same Ethics Committee as EpiDoC 1. The study was conducted in accordance with the applicable laws and regulations including, but not limited to, the Guidelines for Good Clinical Practice and the ethical principles stated in the Declaration of Helsinki. 24 Participants' confidentiality was safeguarded by the lack of identifiers in the database (only a unique identification code was used for each participant). The name and contact information for each subject were stored separately from the study data transmitted to the coordinating centre (based at the headquarters of the Portuguese Society of Rheumatology). All data were kept anonymously and securely by authorized EpiDoC staff. Written informed consent was signed during EpiDoC 1 by individuals agreeing to be followed and participate in the EpiDoC 2 study.
RESULTS

Sociodemographic characteristics of Portuguese seniors
Of the 7591 total participants in EpiDoC 2, we analysed 2393 older adults (≥ 65 years). They were representative of the Portuguese population (mainland and islands). Table 1 summarizes sociodemographic characteristics of participants according to different age groups. Of the 2393 older adults, 1539 (55.8%) were female, 2372 (98.4%) were Caucasian, 705 (25.9%) were widowed, and 1850 (77.3%) had four or fewer years of education. Lower levels of education were found among the oldest seniors: 81.6% and 80.4% of participants aged 75 to 79 years and 80 years or greater, respectively, had four or fewer years of education. Most older adults (77.9%) had a household income less than 1000 euros per month; in particular, 32.1% had an income less than 500 euros per month. Similar to education, incomes were worse among the oldest seniors, as 48.1% of individuals 80 years or older reported a household income less than 500 euros per month. A significant proportion of older adults lived in households with only one person (24.4%); the percentage was highest (35.2%) among the oldest age group. Most older adults were retired (88.6%), but 8.0% were working as domestic workers (Table 1) .
Anthropometric data
The mean BMI of all older adults was 27.3 ± 5.2 kg/m 2 . The prevalence of overweight or obesity was 68.8% (46.5% for overweight and 22.3% for obesity). The prevalence of overweight or obesity was less among the oldest seniors: 39.1% for overweight and 15.6% for obesity among seniors 80 years or older ( Table 2 ). The Centro (74.6%), Azores (73.9%), and Madeira (72%) regions had the highest prevalence of overweight individuals. Obesity was most common among individuals in Azores (33%) ( Table 4) .
Lifestyle characteristics
Regarding lifestyle habits other than diet, 33.8% of individuals reported daily intake of alcohol beverages and 5.2% were current smokers. A total of 46.9% did not consume alcohol and almost 70% never smoked. Overall, 66.6% of individuals were inactive and 50.9% spent at least three hours per day watching television. A high proportion of subjects never used a computer, video games, or tablets (84.5%). Moreover, the proportion of individuals who were physically inactive increased as age increased ( Table 2 ). The highest proportion of physical inactivity was found in Azores (84.6%) and Alentejo (80.1%).
Dietary habits
The percentage of individuals adopting a 'healthy dietary pattern' characterized by higher consumption of fruits and vegetables, was 85.4% of all older adults; this percentage remained stable across age strata (Table 2) . However, lower adherence to this healthy dietary pattern ('fruit and vegetables dietary pattern') was found in Azores (69.0%) and Madeira (73.9%) (Fig. 2) . Indeed, Azores, Madeira, Sample sizes varied because of missing data: Sex (n = 2393), Ethnicity/race (n = 2389), NUTS II (n = 2393,) Years of education (n = 2384), Education level (n = 2362), Marital status (n = 2391), Household income (n = 1779), Household composition (n = 2393), and Employment status (n = 2276). All percentages and means were weighted to correct for population representativeness. Sample sizes varied because of missing data: Hypertension (n = 2348), Diabetes (n = 2312), Hypercholesterolemia (n = 2334), Pulmonary disease (n = 2325), Cardiac disease (n = 2322), Gastrointestinal disease (n = 2334), Neurologic disease (n = 2322), Allergy (n = 2339), Mental disease (n = 2330), Neoplastic disease (n = 2333), Thyroid or parathyroid disease (n = 2328), Hypogonadism (n = 2268), Hyperuricemia (n = 2267), Rheumatic disease (n = 2278), EQ-5D-3L score (n = 2211), Physical function HAQ score (0 -3) (n = 2236), HADS Anxiety score (n = 1680), HADS Depression score (n = 1680), Hospitalization (n = 2366), Home care (n = 1018), Medical appointment (n = 1783), and Number of medical appointments (n = 1545). All percentages and means were weighted to correct for population representativeness. EQ-5D-3L: European Quality of Life questionnaire with five dimensions and three levels; HADS: Hospital Anxiety and Depression scale; HAQ: Health Assessment questionnaire; SD: standard deviation.
Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com participants reflected their health status. In the 12 months before the EpiDoC 2 interview, 1718 older adults (96%) attended at least one medical appointment, and the mean number of appointments was 8.11 ± 10.74. In the previous 12 months, 25 .8% of older adults were hospitalized, and 86 (7.5%) received home care assistance. Home care utilization during the previous 12 months was particularly high among the oldest age group: 14.7% among individuals aged ≥ 80 years vs. 2.0% in those aged 65 to 70 years ( Table  5 ). The percentages of patients hospitalized (31.4%) and attending at least one medical appointment (99.3%) during the previous 12 months were highest in Lisboa; however, the number of medical appointments in the previous 12 months were highest in Azores (16.57) and Madeira (14.88) ( Table 4) .
DISCUSSION
In the present study, we determined the prevalence of multimorbidity and analysed the prevalence of chronic diseases, lifestyle factors, quality of life, and health resources consumption among older adults, using data from a national cohort representative sample of the Portuguese population.
Despite positive results obtained for life expectancy in Portugal -which increased from 78.2 to 81.3 years between 2005 and 2015 25 -our data show that many individuals 65 years and older are living in poor health conditions.
Health characteristics
The overall prevalence of multimorbidity among older adults was high (78.3%), and it increased across age strata, ranging from 72.8% for individuals aged 65 to 69 years to 83.4% among adults ≥ 80 years (Table 3) . Multimorbidity prevalence was higher in Azores (84.9%) and Alentejo (83.6%) ( Table 4 ). The mean number of noncommunicable chronic diseases was 3.3 ± 2.5. The most frequently reported chronic diseases were hypertension (57.3%), rheumatic disease (51.9%), and hypercholesterolemia (49.4%). Depression symptoms were frequent among older adults (11.8%) and were most common in the oldest individuals, with a frequency of 15.5% in those ≥ 80 years old. Cardiac disease was more common in participants 80 years and older (36.1%) than in those aged 65 to 69 years (17.3%) ( Table 3) . Azores was the region with the highest prevalence of hypertension (61.2%) and cardiac disease (34.8%); hypercholesterolemia (53.0%) and gastrointestinal disease (34.9%) were most prevalent in the Norte region ( Table 4) .
The mean EQ-5D-3L was 0.59 ± 0.38 in all older adults; this quality of life score remained stable across age strata (Table 3) . Regarding physical disability, the mean HAQ score was 0.76 ± 0.87 for all individuals and increased across age strata, with a score of 0.98 ± 0.98 among adults 80 years and older.
The high consumption of health care resources in study had incomes below 500 euros per month). Furthermore, approximately one-quarter lived alone. These data are consistent with the results of previous studies in our country 26 suggesting that people 65 years and older had a higher risk of poverty. Despite generally improving poverty rates among older adults in recent years, poverty rates Apart from the known health consequences of the ageing process, we observed that older Portuguese adults are a vulnerable group in terms of poor socioeconomic conditions and unhealthy lifestyle behaviours. Indeed, the majority of individuals 65 years and older had four or fewer years of education and reported a low household income (32.1% Table 4 28 Several studies have suggested that loneliness in older adults is associated with adverse health outcomes, both in terms of physical and mental health. 29 Poor socioeconomic conditions in later life should receive particular attention, since it is one of the main determinants of poor health status. 30 Furthermore, deterioration in health status accompanying the ageing process is associated with additional needs in terms of Table 4 healthcare utilization, which may be difficult to obtain by older people with a poor socioeconomic situation. As Chen stressed, poor socioeconomic status is quite closely related to less capacity for health self-management in the older population. 31 Multimorbidity is becoming more common as life expectancy increases. Our findings revealed the presence of multiple chronic health problems (mean number of 3.3 chronic diseases), with a high proportion (78.3%) of multimorbidity among Portuguese older adults. Moreover, our results suggested that multimorbidity increases with age among older adults. These results are consistent with the results of a systematic review by Salive, which found an overall prevalence of 67% for multimorbidity and a prevalence of 81.5% for individuals ≥ 85 years old. 32 The prevalence and patterns of multimorbidity differ across countries because of differences in population characteristics, socioeconomic, cultural factors, and social inequities. 33 The most prevalent chronic diseases in our study population were hypertension, rheumatic disease, hypercholesterolemia, gastrointestinal disease, cardiac disease, and diabetes, which are similar to the findings reported in other European and North American countries. 5, [34] [35] [36] Portuguese older adults reported lower levels of quality of life, as reflected by a mean EQ-5D-3L score of 0.59 ± 0.38, when compared with adults from other countries. In the Netherlands, quality of life expressed as the mean EQ-5D-3L score was 0.94 for adults 65 to 69 years old and 0.86 for individuals 85 years or older. 37 These trends were also observed for older Australians: the mean EQ-5D-3L score was 0.87 between 65 and 74 years of age and 0.83 at age 75 years or older). 38 In our Portuguese older adults, quality of life remained stable across age strata.
Our study suggests the need for lifestyle characterization of Portuguese older adults. Among individuals aged 65 and above, alcohol abstinence was high, but 33.8% reported daily alcohol intake. Additionally, the majority of individuals (69.2%) reported never smoking. The Survey in Europe on Nutrition and the Elderly: a Concerted Action (SENECA) study, which included participants from several European countries, showed that alcohol and smoking habits varied strongly across European countries, with highest daily alcohol consumption in France and Italy (58% and 78%, respectively). 39 Regarding other lifestyle habits, a high proportion (66.6%) of Portuguese older adults was classified as inactive. These results are consistent with data from the Reasons for Geographic and Racial Differences in Stroke (REGARDS) study from the United States, in which middle-aged and older adults spend 77.4% of their time in sedentary behaviours. 40 Other studies found similar results. 39 By contrast, older Norwegians have a more active lifestyle, when compared with the Portuguese population. Indeed, among the Norwegian population, a high proportion of participants reported 30 minutes or more of daily physical activity, with women achieving this level of activity more commonly than men (38.7% of women vs 33% of men). 41 The SENECA study showed significant variations in levels of physical activity among older adults across countries, ranging from 4% to 32%, with southern European countries having the lowest levels of activity. 39 Regarding dietary habits, a high proportion of Portuguese older adults reported daily intake of fruit and vegetables; however, the majority had inadequate water intake. These findings are similar to those of other European countries. 39, 41 Our results showed that several unhealthy lifestyle behaviours appear to be more common in some regions of the Portugal (especially Azores and Madeira), suggesting that a combination of these modifiable risk factors might be present within specific groups of the population. Although we performed simple descriptive analysis in the current study, previous data including Portuguese adults of all ages suggested that some unhealthy lifestyle behaviours appear to be clustered in the same population groups. 22 In a previous study based on EpiDoC 2 data but including all adult age groups, an 'unhealthy' dietary pattern was associated with other unhealthy behaviours, such as being sedentary, currently smoking, and consuming alcohol on a daily basis. 22 Similar findings have been observed in other countries as well. 42 Furthermore, older individuals in Portugal have a high prevalence (69%) of overweight or obesity. This prevalence is consistent with findings of previous studies in Portugal, 43 suggesting a much higher prevalence when compared with the general adult population. However, when we analysed overweight prevalence across different age groups, there was a decreasing trend as age increased. This may be due to undernutrition, which is quite common in elderly individuals. Poor appetite, loss of taste and smell, dental deterioration, dysphagia, and limited access to food because of disease and disability are frequent among older individuals and lead to decreased food intake. 44 The ageing process, in combination with unhealthy lifestyle behaviours and the presence of multiple chronic health problems, results in increased utilization of healthcare services and high costs for the health system. Our study showed high healthcare resources consumption among Portuguese older adults, which increased as age increased. Regional differences were also observed in healthcare resources consumption, with the regions of Lisboa, Azores, and Madeira exhibiting the highest healthcare utilization. Several factors can influence utilization, especially a person's socioeconomic and health status and the healthcare system's coverage and accessibility. 45 Some limitations of our study should be considered. The sample used in this study did not include institutionalized older adults, so our results may not apply to this particularly susceptible group. Moreover, dietary intake was assessed with food frequency questions in EpiDoC 2, as there is no validated questionnaire for telephone use regarding dietary intake. In addition, data from noncommunicable diseases were based on self-reported data. Nonetheless, this study was performed in a national representative sample, with a robust study design and a high number of participants.
In conclusion, Portuguese older adults represent a vulnerable group, with poor socioeconomic conditions, unhealthy lifestyle behaviours, and multimorbidity. Our results suggest that there is an urgent need to design and implement interventions to promote healthy lifestyle behaviours, improve health literacy, and control noncommunicable chronic diseases in later life.
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